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(57)Abstract: ^ , Z^. . . . ' . . 

PROBLEM TO BE SOLVED: To make it possible to provide a liquid 

crystal display element which has' no minute luminescent spot and 
' unevenness of a gap but has excellent display quality, by eliminating 
* contamination of isubstrates in a niahufacturing method of a liquid crystal 

display element by the semi-dry spray method. 

SOLUTION: A spray liquid 4 dispersing minute particles in a volatile liquid « 

■ is sprayed oh a substrate 2 while being controlled at a specified - t . 
temperature* for suppressing volatilization. of the volatile .liquid. A degree 
of cohesion, of the above-mentioned .minute particles on the substrate 2 
is controlled to a target value. A liquid crystal display element, in which a?i 
cell gap is formed by sticking the substrates together with the spayed 

, surfaces faced inside, Is manufactured.^ 
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*' * NOf ICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] ,/ 
[Claim 1] The manufacture approach of the liquid crystal display component which spray spraying of the 
spray which made volatile fluid distribute a particle carries out at a substrate, faces manufacturing the 
liquid crystal display component which carried out spray spraying inside, stuck the carrier beam 
substrate side, and formed the eel gap. carries out spray spraying at a substrate, controlling a spray to 
the convention temperature which controls volatilization of the volatile fluid, and controls the degree of 
condensation of said particle in a substrate side to desired value. 

[Claim 2] The manufacture approach of the liquid crystal display component according to claim 1 which 
carries out spray spraying of the particle at a substrate while using isopropyl alcohol as volatile fluid and 
controlling the temperature of a spray at 20 degrees C or less. 

[Claim 3] The manufacture approach of the liquid crystal display component according to claim 1 which 
' uses the spray held to the convention temperature which controls volatilization of said volatile fluid until 
it installs the spray which mixed the particle to the volatile fluid controlled by the convention 
temperature which controls volatilization, distributed to homogeneity, and was obtained in spraying 
equipment. 

[Claim 4] The manufacture approach of the liquid crystal display component according to claim 3 
controlled at 20 degrees C or less until it installs the solution temperature of the spray which mixed the 
particle, distributed to homogeneity and was obtained in spraying equipment, using isopropyl alcohol as 
volatile fluid and controlling the temperature of said volatile fluid at 20 degrees C or less. 
[Claim 5] The manufacture approach of a liquid crystal display component given in either of claim 1 to 
claims 4 whose particle distributed to a spray is at least one of a spacer particle, the spacer particle 
which has adhesives, or adhesives particles. 

[Claim 6] The manufacturing installation of a liquid crystal display component which established the 
temperature control means which carries out temperature control of the sojution temperature of a spray 
to default value in the manufacturing installation of the liquid crystal display component by the semi dry 
spray sprinkling method for having formed the spraying equipment which has a stirring means to stir a 
spray, and the spray function which sprinkles said stirred spray to a substrate. 

[Claim 7] The manufacturing installation of the liquid crystal display component according to claim 6 
which constituted the temperature control means so that a spray might be controlled at 20 degrees C 
or less. 

[Claim -8] The manufacturing installation of the liquid crystal -display component according to claim, 6 . or 7. . 
constituted from heat exchange equipment so that the interior of the tub which holds the stirring means 
of a spray and a spray for a temperature control means in the interior, and this tub might be maintained 
at laying temperature. 

[Claim 9] The manufacturing installation of the liquid crystal display component according to claim 6 or 7 
which constituted the temperature control means so that temperature control of the water temperature 
of said cistern might be carried out while considering as the ultrasonic tub which stirs the spray of the 
spray container which is made to carry out supersonic vibration of the stirring means of a spray, and 
which was immersed [ means ] in this water in the water of ****, 
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[Translation done.] 



* NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document. has been translated by computer. So the translation may not reflect the original 
precisely. . 

2. **** shows the word which can not be translated. 
3.1n the drawings^ any. words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a liquid crystal display 
component and inanufacturing installation by the semi dry spray sprinkling method. 
[0002] ^ . 

[Description of the Prior Art] Generally, a liquid crystal display component makes two substrates which 
applied the sealant counter the periphery edge of a substrate through a spacer, is stuck in said sealant, 
and forms a liquid crystal cell, it is constituted by injecting liquid crystal into said liquid crystal cellr and 
spacing (henceforth "eel thickness") of the substrate of the couple of a liquid crystal display component 
serves as thickness of a liquid crystal layer. . , , , , . 

[0003] The eel thickness of a liquid crystal display component is an important element which determines 
the optical property as a display device, and it has .attached the spacer particle with a magnitude of 
about severial micrometers between substrates so that a viewing area may become uniform eel . 
thickness. • • • ...^ . ...^ . ...a 

[0004] Or the liquid crystal display component of a configuration of having attached^the adhesives pf the 
shape of a piarticle which carries but. adhesion immobilization of the substrate . which counters, instead of 
said spacer particle is also proposed. In order to attach the above spacer particles and an adhesives; 
particle between substrates, the dry^-type electrostatic sprinkling method which the above-mentioned 
particle is electrified to the substrate in front of lamination, and distributes and sprinkles, the migration 
nozzle sprinkling method which sprinkles a particle with the spraying nozzle which moves in a- substrate 
top, the semi dry spray sprinkling method which distributes a particle to volatile fluid and carry out. spray 
spraying are mentioned, and the semi dry spray sprinkling method can use it suitably especially. • i 
[0005] Face performing the semi dry spray sprinkling method, volatile fluid, such as< alcohol, js made to 
distribute a spacer particle and an adhesives particle first, and a spray is created. Since particle 
- diameter is what- is about several micrometers- the-magnitude, of the particle which this^pray is. made to- 
distribute is stirred by the stirrer or the supersonic wave, in order to distribute, homogeneity. 
[0006] The stirred spray is installed in a stirring means, and stirring is continued so that precipitate or 
condensation of a particle may not arise with stirring means, such as a stirrer and a supersonic wave. 
Drawing 6 shows the spraying equipment which performs the conventional semi dry spray sprinkling 
method, and shows the example using the guide 12 made to rotate a stirrer 1 1 and a stirrer 11 as a 
stirring means. . . 

[0007] The spray 4 put into the container 9 is stirred by the stirrer 1 1, and volatile fluid is made to 
distribute a particle to homogeneity. The fully stirred spray 4 is constituted so that it is sent in the 



direction of arrow-head A with a pump 6 through liquid supply pipe 10a, and the spray nozzle 3 prepared 
in the upper part of the spraying room 1 may be passed, liquid supply pipe 10b may be further sent in 
the direction of arrow-head B and return circulation may be carried out at a container 9. 
[0008] Moreover, pressure control is carried out by the regulator whom gases, such as nitrogen gas and 
high-pressure air, do not illustrate, and it becomes high-pressure gas, and it is constituted so that a gas 
supply line 5 may be sent in the direction of arrow-head C. 

[0009] And in case spray distribution of the spray 4 is carried out, high pressure gas is supplied to the 

spray 4 which circulates through supply pipes 10a and 10b from this gas supply line 5, and the fuel spray 

of the spray 4 is carried out to a substrate 2 by the spray nozzle 3 at the spraying room 1. 

[0010] The substrate 2 is installed in the interior of the spraying room 1 under the spray nozzle 3. The 

spray 4 by which the fuel spray was carried out descends slowly, as a broken line shows at the spraying 

room 1, volatile fluid evaporates in the meantime, and a particle 24 adheres to a substrate 2. 

[001 1] In addition, the spraying room 1 has the composition, of not being influenced of a surrounding air 

current. Moreover, the heater 8 which raises the temperature of the spraying room 1 is formed in the 

side attachment wall so that the liquid component of the spray 4 by which the fuel spray was carried out 

may evaporate early, and the temperature inside the spraying room 1 is controlled by the temperature 

controller which is not illustrated. 

[0012] The sealant is beforehand applied to the substrate 2 with which the particle 24 was sprinkled, 
spray spraying of this substrate 2 is carried out inside, a carrier beam side is stuck,, a eel gap is formed, 
by performing heating or UV irradiation, a sealant is stiffened and a liquid crystal cell is formed. In 
addition, if the sprinkled particle 24 contains adhesives, it will perform hardening processing of adhesives 
and will form a liquid crystal cell. . 

[0013] A liquid crystal display component is completed by finally injecting liquid crystal into a liquid 
crystal cell. ... . . . 

[0014] 

[Problem(s) to be Solved by the Invention] By the way, with the liquid crystal display component formed 
as mentioned above, when liquid crystal touches the front face of a spacer particle, the orientation of 
liquid crystal may be in disorder, or it has the: composition that a spacer particle touches liquid crystal, a 
spacer particle may move in the interior of a liquid crystal layer, and display grace may fall. 
[0015] Therefore, since the orientation processing agent for preventing the orientation turbulence of 
liquid crystal is used or a spacer particle is fixed, adhesives are used. for the front face of a spacer 
particle. As,an approach of fixing the above .spacer particles, ah adhesives layer iis formed in the- front 
face of a spacer particle, or the substrate which counters is pasted up apart from a spacer particle so 
that it may paste up and fix to one [ at least ] substrate, and there is the approach of using together 
with a spacer particle the adhesives of the shape of a particle which maintains eel thickness etc., for 
example. 

[0016] As mentioned above, since the spacer particle and adhesives particle, by which surface treatment 
was carried out are used, in case a spacer particle and an adhesives particle are distributed to volatile 
fluid and a spray 4 is created, the foreign matter component of the minute amount of an orientation 
processing agent, adhesives, etc. applied to the spacer front face distributes to a spray 4. or fuses. 
[0017] Thus,'Whena foreign»matter component fuses .to a spray 4^ 4he. substrate '2rby- which spray . . . 
spraying was carried out in the spray 4 is polluted, and there is a problem that the orientation of liquid 
crystal is in disorder and display grace falls. Especially spraying equipment is usually installed in the 
clean room with a room temperature of 20-25 degrees C by which temperature-and-humidity 
management was carried out. If a spray 4 is stirred in order to make homogeneity distribute a particle, 
with the frictional heat of heat conduction by the guide 12, or a rotator 11, the temperature of a spray 4 
will rise and it will become higher than the aforementioned room temperature. Furthermore, when the 
heater 8 is installed in spraying equipment, the surrounding temperature of the spraying room 1 rises 
and the solution temperature of a spray 4 rises further in response to the effect of this heat. 
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[001^] When the temperature rise of a spray 4 arises, more, it will distribute, or will be easy to fuse, the 
foreign matter component of the minute amount of an orientation processing agent, adhesives, etc. 
applied to the spacer front face will become a spray, and deterioration of display grace will be 
accelerated. 

[0019] Moreover, when the temperature of a spray 4 rises, there is a problem that the vapor rate of the 
liquid component of a spray 4 becomes quick, the particle concentration of a spray 4 becomes high, and 
the particle consistency in the unit area attached to a substrate 2 becomes high. 

[0020] Thus, when a particle consistency becomes high, a eel gap becomes large and the display grace 
of a liquid crystal display component will fall too. When the spacer particle and adhesives particle which 
have adhesives especially are used, adhesives become soft with lifting of the solution temperature of a 
spray 4, and the increase of adhesive strength and a particle paste each other up, and a particle 
consistency not only . becomes high, but they condense to him. 

[0021] Consequently, without pulling apart each particle, in case a spray 4 is sprayed on a substrate 2 
by the spray nozzle 3, it will be attached to a substrate 2, with a particle condensing, and there is a. 
problem that the minute luminescent spot and gap nonuniformity occur. 

[0022] In addition, with the spraying equipment in which the above-mentioned conventional example is 
shown, although the stirrer 11 and the guide 12 were used as a stirring means, there is also the 
approach of vibrating a spray 4 with a supersonic wave and. stirring. That is, the container 9 containing a 
spray 4 is set in the ultrasonic device containing water, from an oscillator, a supersonic wave . is 
generated and a spray 4 is stirred. 

[0023] However, also by this approach, the temperature rise of the spray 4 will be carried out with the 
frictional heat by stirring. Moreover, since the temperature rise also of the water included in an 
ultrasonic device is carried out by oscillation and the temperature of a spray 4 rises further, the same 
problem as the above will arise.- 

[0024] This invention offers the manufacture approach of a liquid crystal display component and 
manufacturing installation from which said trouble is solved, substrate contamination is protected from 
in the manufacture approach of the liquid crystal display component by the semi dry spray sprinkling 
method, there is neither the very small luminescent spot nor gap nonuniformity, and the good, liquid 
crystal display component of display grace is obtained. . 
[0025] 

[Means for Solving the Problem] The manufacture approach of the liquid crystal display component of 

this invention is characterized by performing temperature control of a spray. . 

[0026] According to this this invention, solution temperature lifting of a spray can be suppressed, 

contamination of a substrate can be prevented, amplification of the eel gap by condensation of a particle 

and generating of the very small luminescent spot by concentration change of a spray can be canceled, 

and a liquid crystal display component with sufficient display quality can be obtained. 

[0027] Moreover, the manufacturing installation of the liquid crystal display component of this invention 

is characterized by establishinjg the control means which performs temperature control. According to 

this this invention, manufacture of a liquid crystal display component with sufHcient display quality is 

realizable. 

"-C0028];-..... ■ . ........ -. 

[Embodiment of the Invention] The manufacture approach of a liquid crystal display component 
according to claim 1 the spray which made volatile fluid distribute a particle It faces manufacturing the 
liquid crystal display component which carried out spray spraying, carried out spray spraying inside, 
stuck the carrier beam substrate side on the substrate, and formed the eel gap. Spray spraying is 
carried out at a substrate, controlling a spray to the convention temperature which controls 
volatilization of the volatile fluid, and it is characterized by controlling the degree of condensation of said 
particle in a substrate side to desired value. 

[0029] According to this configuration, by controlling the temperature of a spray, the distribution or 
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melting to the spray of a foreign matter component is prevented, contamination and poor orientation of 
liquid crystal are abolished, and the good liquid crystal display component of display grace is obtained. 
[0030] Moreover, the evaporation of the volatile fluid in a spray can be controlled, change of the particle 
concentration in a spray can be suppressed, and the high liquid crystal display component of display 
grace without gap nonuniformity can be created. 

[0031] According to the manufacture approach of a liquid crystal display component according to claim 
2, in claim 1, it is characterized by carrying out spray spraying of the particle at a substrate, using 
isopropyl alcohol as volatile fluid and controlling the temperature of a spray at 20 degrees C or less. 
[0032] According to this configuration, evaporation of isopropyl alcohol can be prevented and change of 
the particle concentration in a spray can be suppressed. The manufacture approach of a liquid crystal 
display component according to claim 3 is characterized by using the spray held to the convention 
temperature which controls volatilization of said volatile fluid, until it installs the spray which mixed the 
particle to the volatile fluid controlled in claim 1 by the convention temperature which controls 
volatilization, distributed to homogeneity; and was obtained in spraying equipment. 

[0033] According to this configuration, evaporation of volatile fluid can be prevented further and change 
of the particle concentration in a spray can be suppressed. The manufacture approach of a liquid crystal 
display component according to claim 4 is characterized by controlling at 20 degrees C or less until it 
installs the solution temperature of the spray which mixed the particle, distributed to homogeneity and 
was obtained in spraying equipment, using isopropyl alcohol as volatile fluid and controlling the 
temperature of said volatile fluid at 20 degrees C or less. 

[0034] The manufacture approach of a liquid crystal display component according to claim 5 is . 
characterized by the particle distributed to a spray being at least one of a spacer particle, the spacer 
particle which has adhesives, or adhesives particles in either of claim 1 to claims 4. 

[0035] According to this configuration, the temperature rise of a spray can be suppressed and melting of 
the foreign matter component from the adhesives of the foreign matter component contained in a 
spacer particle, the spacer particle which has adhesives, or an adhesives particle can be controlled. 
Consequently, contamination of a substrate can be prevented and the poor display of a liquid crystal 
display component can be lost. 

[0036] Moreover, when the spacer particle and adhesives particle which have especially adhesives are 
used, softening of the adhesives by the temperature rise of a spray can be controlled, and condensation 
generating of a particle can be prevented. Consequently, condensation of a particle is lost, uniform eel 
thickness is obtained, and the -minute luminescent spot is also canceled and a liquid crystal display 
component with still more. sufficient display quality is obtained. 

[0037] The manufacturing installation of a liquid crystal display component according to claim 6 is 
characterized by establishing the temperature control means which carries out temperature control of 
the solution temperature of a spray to default value in the manufacturing installation of the liquid crystal 
display component by the semi dry spray sprinkling method for having formed the spraying equipment 
which has a stirring means to stir a spray, and the spray function which sprinkles said stirred spray to a 
substrate. 

[0038] According to this configuration, the temperature rise of a spray can be abolished and the good 

liquid- crystal display component of display grace can be obtained. The manufacturing installation -of , a-. 

liquid crystal display component according to claim 7 is characterized by constituting a temperature 
control means so that a spray may be controlled at 20 degrees C or less in claim 6. 
[0039] According to this configuration, evaporation of the volatile fluid of a spray can be prevented. A 
liquid crystal display component according to claim 8 is characterized by constituting from heat 
exchange equipment so that the interior of the tub which holds the stirring means of a spray and a spray 
for a temperature control means in the interior, and this tub may be maintained at laying temperature in 
claim 6 or claim 7. 

[0040] In claim 6 or claim 7, the manufacturing installation of a liquid crystal display component 
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according to claim 9 is characterized by constituting a temperature control means so that temperature 
control of the water temperature of said cistern may be carried out while it considers as the ultrasonic 
tub which stirs the spray of the spray container which is made to carry out supersonic vibration of the 
stirring means of a spray, and which was immersed [ means ] in this water in the water of ****. 
[0041] Hereafter, the gestalt of each operation of this invention is explained using drawing 1 R> 1 - 
drawing 5 . In addition, the same sign is attached and explained to drawing 6 R> 6 which shows the 
above-mentioned conventional example, and the thing which makes Hitoshi. 

[0042] (Gestalt 1 of operation) Drawing 1 shows the (gestalt 1 of operation) of this invention, although it 
is the almost same configuration as drawing 6 which shows the above-mentioned conventional example 
— this (gestalt 1 of operation) — **** — it differs in that a spray 4 and its stirring means were formed 
in the interior of a temperature controller. 

[0043] A stirrer 11 and a guide 12 are specifically installed in the interior of the incubator 13 which is a 
temperature controller as a stirring means of a spray 4, and a spray 4 is stirred inside an incubator 13. 
[0044] Athermo sensor 14, a temperature controller 15, and heat exchange equipment 16 are installed 
in the incubator 13. And if a spray 4 is stirred with a stirrer 11 and a guide 12, a thermo sensor 14 
measures the temperature inside an incubator 13, and it is constituted so that a temperature controller 
1 5 may control the heat exchange equipment 1 6 which has heating and a cooling function and may 
maintain the temperature of a thermostat 13 at the laying temperature of arbitration according to the 
measurement temperature. 

[0045] When the spray 4 is stirred by the stirrer 11, even if it is heated with the frictional heat of heat 
conduction from a guide 12, or a stirrer 11, the controlling mechanism of an incubator 13 can operate 
and the temperature rise of a spray 4 can be controlled by considering as such a configuration. 
[0046] Moreover, when it is necessary to raise the temperature of a spray 4 conversely, it can realize 
easily by raising the temperature of a thermostat 13. Therefore, the substrate contamination, the 
condensation of a particle, and the concentration change of a spray 4 by the temperature rise of a spray 
4 can be canceled, and a liquid crystal display component with sufficient display quality can be obtained. 
[0047] In addition, above (gestalt 1 of operation), although the temperature inside a thermostat 13 was 
measured with the thermo sensor 14,* a thermo sensor 14 may be dipped into a; spray 4, and temperature 
control of the temperature of a spray 4 may be measured and carried out 
[0048] The example in (the gestalt 1 of operation) is shown below. 

The manufacturing installation of the liquid crystal display component in the example 1 above (gestalt 1 
of operation) was used. - - 

[0049] Moreover, what mixed the spacer which has a heat-curing mold adhesives layer on a front face 
with the water solution which mixed isopropyl alcohol and pure water at a rate of 7 to 3 as a spray 4 
was used. 

[0050] And controlled the temperature of a spray 4 by the incubator 13, it was made to change from 10 
degrees C to 40 degrees C, and the condensation degree of the spacer particle to the temperature 
change of a spray 4 was measured. 

[0051] The number of condensation of a spacer particle observed 25 places of the arbitration of a 
substrate side in 2 1mm each, and the spacer carried out the rank division, and carried out the 

multiplication of the occurrences to five or more pieces [ less than ten -lv ten or more pieces [ less than 

30 ], and 30 pieces or more, and it standardized and converted the case of 20 degrees C into 1. 
[0052] The temperature of a spray 4 and the relation of the condensation degree of a spacer particle 
which were obtained are shown in drawing 2 . As shown in drawing 2 , when there was so few 
condensation of a spacer that the temperature of a spray 4 was low and the temperature of a spray 4 
exceeded 20 degrees C, the degree of condensation went up rapidly, and near 40 degree C, much 
condensation occurred all over the substrate 2. 

[0053] Therefore, when 20 degrees C or less of temperature of a spray 4 are more preferably controlled 
at about 10 degrees C, it turns out that a result with it is obtained. [ there is little condensation of a 
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spacer and good ] 

(Gestalt 2 of operation) Drawing 3 shows the (gestalt 2 of operation) of this invention. 
[0054] although the stirrer 11 and the guide 12 were used as a stirring means of a spray 4 above 
(gestalt 1 of operation) — this (gestalt 2 of operation) — **** — the spray 4 was stirred by oscillation 
of a supersonic wave, using ultrasonic tub equipment as a stirring means. 

[0055] And the temperature control means of a spray 4 was formed in this ultrasonic device. As shown 
in drawing 3 in detail, the container 9 containing a spray 4 is installed in ******** ig^ 
[0056] It cools beforehand before supply so that the temperature rise of a spray 4 can be prevented, 
and the water 20 of ******** 19 is supplied to the ultrasonic tub 19 through a feed pipe 17. Moreover, 
the ultrasonic tub 19 is constituted by the overflow mold which the water 20 by which sequential supply 
is carried out overflows, and is drained through a drain pipe 18. 

[0057] And in case a spray 4 is stirred with a supersonic wave, the temperature of a spray 4 can be 
controlled by measuring the water temperature of the ultrasonic tub 19 with a thermo sensor 22, acting 
as a monitor with the temperature drop 21, and controlling the water temperature of water 20. 
[0058] In addition, the drained water may carry out recycle utilization, in order to gather heat exchange 
effectiveness. By considering as such a configuration, since it is always cooled with the water 20 of 
******** -19 even if it stirs a spray 4 by oscillation of a supersonic wave, the temperature rise of a 
spray 4 can be suppressed and the good liquid crystal display component of display grace can be 
obtained. 

[0059] in addition, although temperature control of a spray 4 was performed by making the water 20 of 
******** 19 overflow above (gestalt 2 of operation), and cooling, it is shown in drawing 4 — as — : as a 
temperature control means — constant temperature — the same effectiveness is acquired even if it 
carries out temperature, control of a spray 4 by putting ******** 1 9 „of an ultrasonic device into the 
interior of a thermostat 18, and carrying out temperature control of the water 20 using a layer 18. 
[0060] In addition, in the above (gestalt 1 of operation), and the (gestalt 2 of operation), heat insulating 
material can be attached to the perimeter of liquid supply pipe 10a through which a spray 4 circulates as 
further temperature control means, and the temperature change of a spray 4 can also be prevented so 
that the temperature at the time of the spray 4 by which temperature control was carried out being 
sprinkled by the temperature and the spray nozzle 3 in a container 9 may become the. same. 
[0061] (Gestalt 3 of operation) Drawing 5 shows the (gestalt 3 of operation) of this invention, although 
the temperature of the spray 4 included in: a container 9 was controlled by the above (gestalt 1 of 
operation),, and the (gestalt 2 of operation) with the temperature control means -rr thisXgestalt 3. of- 
operatioii) — **** : — solution temperature is controlled also in the process which creates a spray 4 
further. 

[0062] That is, as shown in drawing 2 in the above (gestalt 1 of operation), the condensation degree of a 
spray 4 is dependent on the solution temperature. Therefore, even if it faces a spray 4 the manufacture, 
it is desirable to carry out temperature management. 

[0063] Specifically, volatile fluid 4a before creating a spray is installed in an incubator 23. And the 
solution temperature of volatile fluid 4a is controlled at 20 degrees 0 or less, a particle is mixed, and 
volatile fluid 4a is made to distribute a particle to homogeneity, measuring and carrying out temperature 

control ofvthe -water .temperature of ******** 24 with a thermo .sensor 22. . ; , - ■ 

[0064] And if the spray 4 which made homogeneity distribute a particle is created, a spray 4 will be set 
to ejection and a stirring means from an incubator 23, and the above (gestalt 1 of operation) and the 
same actuation as (the gestalt 2 of operation) will be performed. 

[0065] Thus, by carrying out temperature control also in the production process of a spray 4, melting of 
the foreign matter component of the spacer particle in a production process or an adhesives particle 
and distribution can be prevented, and substrate contamination can be canceled. 
[0066] Moreover, evaporation of volatile fluid 4a can be prevented, condensation of the particle by 
concentration change can be prevented, and a liquid crystal display component with more sufficient 
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display quality is obtained. In addition, when only cooling of volatile fluid 4a is performed and there is 
nothing to temperature control **** about a high precision, the thermostat 23 in drawing 5 is omitted, 
putting in ice into the water 20 of ******** 19 can also prevent evaporation of volatile fluid 4a, and it 
can suppress concentration change. , . 

[0067] Moreover, although it faced manufacturing a spray 4 above (gestalt 3 of operation) and volatile 
fluid 4a was stirred using the ultrasonic device, the same effectiveness is acquired, even if this invention 
is not limited to this, installs volatile fluid 4a in an incubator 23 and stirs it using a stirrer 11 and a guide 
12. 

[0068] the following — this (gestalt 3 of operation) — the example which can be set is shown. 

The equipment shown in drawing 5 in the above (gestalt 3 of operation) as a manufacturing installation 

of example 2 spray 4 was used. 

[0069] Moreover, it put into the container 9 using the water solution 25 which mixed pure water with 
isopropyl alcohol with the mixing ratio of 7 to 3 as volatile fluid 4a, and set to ******** 19 by. which 
temperature control is carried out with the thermostat 23. 

[0070] And the spacer ingredient was mixed to volatile fluid 4a. carrying out temperature control so that 
the temperature of the water 20 of ******** 19 may always become 10 degrees C, movable [ of the 
ultrasonic device ] was. carried out; and homogeneity was made to distribute a^ spacer particle. . 
[0071] By considering as such a configuration, evaporation of the alcoholic component in a standby time 
until it is installed in mixing time, or spraying equipment could be suppressed, and concentration change 
of a spacer particle was able to be suppressed. 

[0072] Therefore, the liquid crystal display component using this spray 4 does not have the gap 
nonuniformity by concentration change of a spacer particle, and the liquid crystal display component 
with sufficient display quality was obtained. 
[0073] 

[Effect of the Invention] As mentioned above, according to the manufacture approach of the liquid 
crystal display component of this invention, the spray which made homogeneity distribute, a particle is 
faced carrying out spray spraying by the semi dry spray method at a substrate,. and by controlling the 
temperature of a spray to convention temperature, the distribution or melting to the spray of the foreign 
matter component adhering to a particle can be prevented, the poor orientation of the liquid. crystal by 
contamination of a substrate can be lost, and it can consider as the good liquid crystal display 
component of display grace. , . 

[0074] Moreover, since the evaporation of the volatile fluid in a spray can be controlled, change of the 
particle concentration in a spray can be suppressed and gap nonuniformity can be lost. Furthermore, 
when the spacer particle and adhesives particle which have adhesives as a particle are used, softening 
of the adhesives by the temperature rise of a spray can be controlled, generating of condensation of a 
particle can be prevented, and generating of gap nonuniformity or the minute luminescent spot can be 
abolished. 

[0075] Thus, by canceling contamination of liquid crystal, generating of gap nonuniformity, and 
condensation of a very small particle, a poor display can be prevented and the high liquid crystal display 
component of display grace can be offered. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. i - ' 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The side elevation of the manufacturing installation of the liquid crystal display component 
in (the gestalt 1 of operation) 

[Drawing 2] Drawing showing the temperature of a spray, and the relation of the generating degree of 
spacer condensation 

[Drawing 3] The side elevation showing the stirring means of the dispersion liquid in (the gestalt 2 of 
operation) 

[Drawing 4] The side elevation showing the stirring means of another dispersion liquid in (the gestalt 2 of 
operation) 

[Drawing 5] The side elevation of the manufacturing installation of the dispersion liquid in (the gestalt 3 , 
of operation) 

[Drawing 6] The side elevation of the manufacturing installation of the conventional liquid crystal display 
component 

[Description of Notations] 

1 Spraying Room 

2 Substrate 

3 Spray Nozzle 

4 Spray 

5 Gas Supply Line 

7 Temperature Control Means 
10a, 10b Liquid supply pipe 

11 Stirrer 

12 Guide • 

13 Thermostat 

1 4 Thermo Sensor . . • . 

1 5 Temperature Controller 

1 6 Heat Exchange Equipment 

17 Feed Pipe 

18 Drain Pipe 

1 9 Ultrasonic Tub 

20 Water 

21 Temperature Monitor 

22 Thermo Sensor 

■r 23-Therfnostat - - - - • • — .-.^^r., .... - . 

24 Particle 



[Translation done.] 
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